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New N-substd. dicpeptide mono:amide cpds. - useful as HIV 
protease inhibitors having high water solubility and bio- 
availability 

C96-157354 


B(7-D3,7-D5, 7-D6, 14-A2B1, 14-D7C) .5 ' 


N — R A 

y 

0=J — NH — 

R3 = opt. branched 1-6C hydrocarbon; 

R 4 = opt. substd. divalent hydrocarbon completing a 5-7 membered 
ring, opt. condensed with another 5-7 membered ring; 1 or more 
carbons of R 4 are opt. replaced by heteroatoms. 

MORE SPECIFICALLY 

Ri = branched 3-9C divalent hydrocarbon, esp. of formula (b) or (c); 

-^V— <T R 15yRl6 ( C ) 

(b) *« / £^*14 
13 
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N-(3-hydroxy-l-phenyl-2-propyl)-dicarboxylic acid monoamide 
derivs. of formula (1) and their salts are new. 

OH 

R ( = opt. branched 2-9C divalent hydrocarbon; if Ri is vinylene, the 

configuration must be trans; 
R 2 = CH 2 orCO; 

A = 2-carbampyl-N-heterocyclyl gp. of formula (a); 



R n -R 14 = H or hydrocarbon (but not all H), or two more of them may 

form a ring; pref. at least 2 are H and the others are Me; 
R15, R16 = H or hydrocarbon, or together form a ring; esp. both = Me; 
R 2 = CO; 

A = gp. of formula (a'); 



NH— R 3 

X = CH 2 orS; 

r 4U R 42 = H or opt. branched 1-6C hydrocarbon, or together form a 

ring; esp. 
R 3 = tert-butyl, and 
R 4 i, R 4 2 = Hor methyl. 



USE 



(I) are HIV protease inhibitors (claimed). 



ADVANTAGE 



(I) have excellent solubility in water and in vivo stability. (I) are 
easily absorbed in the digestive tract to give high bioavailability. 



PREPARATION 



(I) is prepd. e.g. as follows: 
(a) 

A-H (X) 



(XI) 



NH 



(IX) 



Ph 




Ph solvent „ 3 
reflux 




,Ph 




(XII) 



N-acylate 



OH 



OH 



(l;R 2 =CH 2 ) 
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(i) deprotect ^ 
> (Is R =C0) 

(ii) N-acylate 



EXAMPLE 

A soln. of 2,2-dimethyl succinic acid (104mg) in dichloromethane 
diethyl ether (1:1, 20ml) was treated with DCC (147mg) and stirred at 
room temp, for 2 hr. to give 2,2-dimethyl succinic anhydride. 

A suspension of (R)-3-[(2S,3S)-3-arnino-2-hydroxy-4-phenyl- 
but^oyll-l^-tMazohdme^-N'-t-butylcarboxamide (235mg) in DMF 
(4.0 ml) was treated with the anhydride and triethylamine (90 ul.). The 
mixt. was stirred at room temp, for 14 hrs., and cone. The residue was 
dissolved in ethyl acetate and purified to give (R)-3-[(2S,3S)-3-(3,3- 
dimethyl succinyl) amino-2-hydroxy-4-phenylbutanoyl]-l,3- 
tmazohdine-4-N'-t-butylcarboxarriide (228mg). (KKG) 
(20pp002DwgNo.0/l) 
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CjS+. R3tt. »ttfc*LTt>J:W«Mtl~6©E 
ftjJcESftwU R«tt, *Ofi^t4a#SfStfK 
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i *t, MS tt 3 ~ 9 ffl 2«©Mtt^lT 
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Rn, Ri2, Ris. Rult -ttlMFtttJcER^ 
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jfcL, Xtt. (-CHi-) Xtt-f*9B?« 
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flM^ik^-i )VX(H I V ; Human immunodeficiency vi 
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[ft*©8ffi] X^XcDHB'M;UXT?&-5fchfc?$;F 
££-f ;VX(H I V ; Human immunodeficiency virus) 

©ffi-^gSKM fi'M^o^nfT- tf (HIV 

T^tliPn©^fi6*^#TS«t-5t^-5. -€-©£*> H 
I V^Df HIV^Df7- eo#* 
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^#lM(transition-state mimetic) iOflitt.S'&J^X 
^ H^b-B^r* 5 **^ (T. Robins, J. Plattner, J. Acqu 
ir. Immun. Defic. Syndr., 6, 162 (1993) 
B). 09*tf< H I V:/OT i 7-WB««C1»B > *"* 
73/BK3»l, -Tyr-Pro- -Phe-Pro- ic&B 
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50 WlC«wKJ:?)l!iWr*. 
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50 ^^LtlSMb, BGBfcttitrs^J&fcFn-fy 



(7) 

11 

[0 0 17] JDAT, SRs, R (> iP^-flSiC (2) tC 

&«*©5~7M8i©a-75y§&75 Ktt, 
5 ~ 7*gI©a-7 5 y&7 5 K©7 5 KSOfitffM 10 
[0 0 18] ^IgHJCO^y^H^fc^l'fe^T. HI 

tt, aR 2 «g*?t'fSi;T, MIA, W63tRi. R<£ 

Hsettckoan, «tD»*bv>ft^*ts:*. Mi- 
tt, £rj<d»kk:*:i;t, k*r.k^*R3. R4_ft, 
*n*n±»T*±offjra(BH±ojB&UTfc*-*y 

[0 0 18] HI V7 p D5 i 7— tflB*atffa&±E- 
ft£ (1) T^Sn-5ft^»JS©-WtLT, tHn* 

(-cHr) £g#?LT&£-as:5S; (6) rasnsfl: 

^*Of»K*M*n*. (R)-l- [(2R,3S)-3-(3,3-^y 
*JUX £ 75 /-2-k Hp* ->-4-7 x xjl-7? 1 
M =rii k Hn-f y*y 'J >-3-N'-t-7?y^;*;J^#*1^• 
5 K> (R)-l- [(2R,3S)-3-(2,3-v 5 ^5 1 ;i/7.i7>'^i;P) 
7 5 y -2- k F p ->-4- 7 x =f1i k H □ -T 

V+ZU^-N'-t-^fJl/AMW^H, (R)-l- » 
[ (2R, 3S)-3- (2, 2-x y ? ->n^) 7 5 / -2- k H 

D * v-4- 7 xx;U7*3\>W T*bKn-fV+y U >-3- 
N'-|-^fMMW5F, (R)-l- [<2R,3S)-3-(7 
YUM75/-2-t KD+y-4-7i-;^fJW 

k b*p<y*y u >-3-N'-t-y^;v*;i/^*tJ-= H, 

(R)-l- [(2R, 3S)-3-(3, 3-v* ->X>W 75A2 

-k Kn+->-4-7x-;uy^;W x#k b*p-r v*y U 
>-l-N'-t-y^*;i,#*-y-5 N\ (R)-l- [(2R,3S)-3 
- (2, 3- v * 5^7. 7 y^JW 7 5 y -2- k K P * ->-4-7 

irj^f;n TAtHD^v+yij>-i-r-t-7*f^ 40 

*JMMr1i-5F, (R)-l- [(2R,3S)-3-(2,2-^^^X 
i7->-;i/)7 5/-2-k Hn*->-4-7xnjpy^;i/] x 
#k HD^V^y U>-l-H*-t-^;U*JI/#+-9-S H. 
(R) -1- [ (2R, 3S) -3- ( 7 T U 7 5 / -2- k h* P * v-4 
-7xX/|/75\»H x*k KP-f y*/U>-l-N'-t-7 

[0 0 19] k Kaw*#-c 
$•5. BP*»R 2 IC*;i/^r:;US (-C(O)-) Sr&ftb 
Tfc*-«S (7) T«3ft*fc£4&08fc**ia*l 

1- [(2S,3S)-3-(3 > 3-v?^^Xi'>'-;W75y- 50 



#BB¥8- 2 5 9 5 3 2 

2- k HP*v-4-7x^;U7^/-f;i/] -N'-t-y^U-L- 
7P'J^-5H. 1- [(2S ) 3S)-3-(2 > 3-^^5 1 ;l'7>^->n 
M 7 5 / -2- k H P * ->-4- 7 x n;uy^ / -f )l] -N' -t 
-yfJH-yn'JtSK, 1- [(2S,3S)-3-(2,2-v^5 1 
^x^->n;u)75/-2-k h*p*v-4-7xx;i/7^y 
-OU -r-t-^-L-ynUtSH, (R)-3- [(2S.3 
S) -3- (3, 3- 7 y X 7 -> - 7 5 J -2- k H P * v-4 

- 7 x xiuy* y w -1, z-? 7 y u 5? >-4-n' - 1 -73 1 

**;W?**SF, (R)-3- [(2S,3S)-3-(2,2-v^5 1 ;U 
7 7 is=.)V) 7 5 / -2-k H P*->-4-7 x^;U77 / -f 

;w -1, 3-^7yy $?>-4-n' -t-y^wt^M^tj-s 

H, (R)-3- [(2S,3S)-3-(7V'j;l/)75y-2-kh*P* 
->-4-7 xr.;U7^ J -i)V\ -1, 3-^7 y 'J v>-4-N' -t- 
y^WWtf+U-S F, (R)-3- [(2S,3S)-3-(2,3-7y 
?;uX7v-^)7 5 7-2-k FD + ->-4-7x-JU7^ 

/-f;n -i,3-?7yu> 5 >-4-N'-t-y?;i/*;i'iH*-y- 

5 h\ (R)-3- [(2S,3S)-3-(3-'f VT'ntfMi'yr 
;W 7 3 7 -2- k H P * ->-4-7 x =.)V79 M M -1, 3- 
^7yjv>-4-N*-t-75 1 ;^;p#*-y-3 H. (R)-3- 

[(2S, 3S)-3-(3- >^ PO? U ? 3^=;W 75 

y-2-k HP*->-4-7xz:;P7^y'fJV] -l,3-5 1 7y 
Uy>4-N'-tyf)WJ«+tSF, (R)-3- [(2S.3 
S) -3- (2-v^P'O^'J yt-JlX i7->-;U)75 7 -2- k 

Hp*->-4-7x^;i/7^y-f ;w -i,3-^7yj x>-4 

-N' -t-75\)l/2UP#*-tf-5 H, (R)-3- [(2S, 3S)-3-(3- 
-> £ P^>?JPX ^ 7 5 J -2- k Ha + y-4-7 

x^y*/-OW -l,3-f77'J ^>-4-M'-t-y^ 
F, (R)-3- [(2S,3S)-3-(2->^P^>5 1 

^ ->-;u) 7 5 / -2- k H p * ->-4- 7i^^; 

-f JW -1, 3-?7yU ^>-4-N' -l-7?-)l>tl)ltf*ys. 
h\ (R)-3- [(2S,3S)-3-(3,3-^y^y;^U;U)7 
5 7 -2- k FD + y-4-7xr;l/7^/^;W -l,3-?7 

yjv 5 >-4-N , -t-y , 5 i ;i'*jujp*t}-5 h, (r)-3- [(2 

S, 3S)-3-(4, 4-y^?;^J^ U jl/) 7 5 / -2-k H P* 
->-4-7 x^;U7^ / -f M -1, 3-^7y 'J v >-4-N" -t- 
7"f JW;W+t5 F, (R)-3- [(2S,3S)-3-(3,3-vy 
fJl/X^y-M7S/-2-t KP*->-4-7x-;i/7^ 

y -f ;n -5, 5- s? y ?)v-\, 3-^7 y u v >-4-ir - t-y? 

h', (R)-3- [(2S,3S)-3-(2,3-vy?MU 
x ^ - )V) 75 y-2-k Fp+ v-4-7 xn;uy ^ y < 
;W -5, 5-v>y w/ u v>-4-n' -t-y^jkfr 

[0 0 2 0] ftj^Tfb, mc&mtfi{2 S, 3 S)-3-7 

sy-2-k h*p*->-4-7xr:;py^y'f^#^Rt; 
i, 3-^7yu v>-4-N'-t-y?^*;^*-y-5 h*^» 
5, 5-^y ^;u-i, 3-^7y u ^>-4-n' -t-y^;i/*;u# 
^•9-5 K*^© i,3-5 1 7y , J> J >-4-*;ujHr:;i.#»* 

^T**, (R)-3- [(2S,3S)-3-(3,3-^y^;UXi7-> 
-;U)75/-2-k h* P ^ ->-4- 7 x - JU7 ^ y -f ;u] -1, 

3- ^7 yj -7>-4-N' -t-y^;W*;i/jJ<*-y-5 h% (R)-3 



_an7— 



13 

- [(2S,3S)-3-(2,2-773MU77vX)l/)75 7-2-t F 
D + x-)l7f 7 <i )V\ -l,3-f7 > /Ux>-4- 

N'-t-^*M^5H, (R)-3- [(2S,3S)-3-C7 
V U )V) 7 5 y -2- t F D * ->-4- 7 x 7 -i M - 

1, 3-5^7 7'J^>-4-N'-t-7*?;^;^+-9-5 F, (R) 
-3- [(2S, 3S)-3-(2, 3-773^77 i/-)l>) 75 7-2-t 

Fn*->-4-7x-;u777<;Kl -1,3-^71/u -7>-4 

-N'-t-^f;Wmt5H, (R)-3- [(2S,3S)-3-(3- 
■i 7 If 7 -/^JH 75 7-2-t Kn+ v-4- 7 x 

^;i/7^/-r;H -1,3-^7 7 u vy-A-w -\-zf^)Vi] 

H, (R)-3- [(2S,3S)-3-(3->7P05 1 U 
frMi' vX JU) 75 7-2-t F U*r ->-4- 7 x 
7 7 <i M -1, 3-^7 VJ -77-4-N' -t-T 1 ^*^^ 
+r5F. (R)-3- [(2S,3S)-3-(2->7D^>5 1 U7 ; -;i, 
7 7 ->-JW 7 5 7-2-t F n + ->-4-7 x^;P7*7 7 -f 

M -1,3-^7 7 <J v>-4-N'-t-7?;p*;u#+iJ-5 
F\ (R)-3- [(2S,3S)-3-(3-^7D^>gSl|/77-7X 
)W757-2-t Hn+->-4-7x^777-r;W -1,3- 
?7 > /U-7>-4-N , -t-7^*;^*-9-5 F, (R)-3- 

[(2S,3S)-3-(2-v7n^>5 1 ^X7>'-JU)75/-2- 
t h*D + v-4-7x-;V77y'f;W -1, 3-^7 7 'J -7 > 

(R)-3- [<2S.3S)-3- 
(3, *-V*?)V>f)V9 IJJW75 7-2-t Ko+v-4-7x 
71" JU] -1, 3-f7 > /U v>-4-N' -t-7^;P^J 
H, (R)-3- [(2S,3S)-3-(4,4-773MU7*)l< 
7<J;l-)75 7-2-t Hn+->-4-7x-jU77/-1'^] - 
l,3-5 i 7 4 /'J-7>-4-N , -t-7*^JU*;U**U-5 F, (R) 
-3- [(2S,3S)-3-(3,3-773MU77>'X;P) 75 7-2-t 
F n+->-4-7xr:;i'77 7 -f )l] -5, 5-77 9MV-1, 3- 
?7 > /U'77-4-N , -t-75 1 ^*;l'^-9-5 F, (R)-3- 

[ (2S, 3S) -3- (2, 3-7 7 ^7 7 ->-JW 75 7-2-t F 
D + v-4-7 xX)U77 / -Y ;W -5, 5-77 3-? 
77U ^7-4-NM-73\)kfrJl^3M}-5 K&gttJ: Off 
£b<, ttiCtt. 3,3-773MP77vX)l/». *Htt2, 
! s-)V&*^?Z>, (R)-3- [(2S,3S)-3 
-(3,3-775 1 ;i'77->-;P)75 7-2-t HD+v-4-7 
x - 7 -f JW -1, 3-^7 7 'J -7 7-4-N' -t-73MU 
*JU#+tJ-5 F. (R)-3- [(2S.3S) -3- (2,3-773^7 
7 i/-;|/)75 7-2-t HD^«>-4-7i-^ 7*7-f 
;W -1, 3-^77'J -77-4-N' -t-73MU#;U#*-y-5 
H, (R)-3- t(2S,3S)-3-(3,3->'75 1 ;i/77v'-;W7 
5 7 -2- 1 F □ * -7-4- 7 x - ;P77 7 -f ;H -5, 5-77 
fto-l, 3-?77U 77-4-N* -t-73Ml<;*j;U#*-9-5 
F. (R)-3- [(2S,3S)-3-(2 ) 3-77^7 7v-r:^)7 
57-2-t HD + -7-4-7x^;U77/<;H -5,5-77 
7)1-1, 3-?77'J -77-4-N'-t-75 1 ;P*;^*-9-5 F 

[0 0 2 1] #5BW©^7^F&fl;£#J0££ge9 



(8) 1$Bi¥8-2 5 9 5 3 2 

14 

U^Affi. 77*x£Affi&t*©ggWtCifg£n-5:BI 

», 'tnizwm-rzwm&ximm-rztiKD 5 ~ 7 *a 

[0 0 2 2] ♦a*!©"*?*? FflMfc^lWBtt, H I V7 

«k TE-r*-*a (9) 

Mb 14] 



39 HjN 




(^f. R 2 ti, j:B-r*HRjS (i) tmvm** 
u r 3 . r<«, ^-n-en-tiETs-jiss (2) twi; 

wm^t^&mmu k«mh«o75 7S 
50 \z, mt> )itf*>')im<DBmtz7>>)i&&ftZN -7 

So erne, ©it^s©«iss, -ks (6) nmzn 
%t\ t u*z/x?)\,7s.>®.Mmfcx.v-m7S; (7) -c 
s^nst kd+->79 i ;u75 Fswwwfro-ttupftk: 

[0 0 2 3] [1] HRSC (6) T*$n-5t FD+ 

ii ci-i] (9) -cmznztpmmmfcs® 

comm. 

40 UEC^gSnTVJ-St Fn+vX5 1 ;|/75 7SCDH I V 

A. Roberts et al., Science 248, 358-361 (1990). B. 
M. Kim et al.,Bioorg. & Med. Chem. Lett. A L 2273- 
2278 (1994) fc<h*£#J!). TfS-TS-)ISSC( 1 

0) 

Mbl 5] 



50 
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(1 0) 



(a«k r 3 . Ras> *n*n±E-r*HRS (2) © 
[fti 6] 




d i) 



'>H*R75>TBIj|-r-5ta:lcJ:D, TIE-rs-flS5£ 
(1 2) 
[ftl 7] 




(a*. r 3 > r«h. ^n-?n±Er-5-«5!« (2) © 

Ri, R« tHUS^T, )T«to*n«73?H7^3 
n -;MB§i*#£, x^y-ii^ Pd/c&£©» 

3&t«*u -lies (9) Tgsn. SR ! i:^fu> 

3? H X# * H A(HE *tt. B » tr * (2R. 3 
•5. 

[00 24] IS Cl-23 N - 7 S^WfcR* 
TBTSHfcSd 3) 



(9) #H¥8-2 5 9 5 3 2 

[ftl 8] 

XX 

(55f. Ritt. -kET-S-Ksfc (1) ©Ri<hpgCS£ 

a*-r. )tabsn5^*M>ii:. dcc (n, 

5M" 5 Kg, ffi* h U 7;U:*aimfc:£©$ 

10 «**ftfffflS*T. TE-r*HBK(l 4) 

[ftl 9] 

V 

I (14) 

««t», R.tt. ±fB-r«.-figSE: d) ©R.ti^i;*^ 

*psf-2>. coHRiCd 4)T?at>sn^aK^*;i' 
a? #>*©»***£. ±tBf sh&jS; (9) -essn. 

SR 2 (cy?U->»S:il«?i-^*MIS<Sft*, 

N, *;UA7S H (DMF)^©&SE*TKJ& 

N-7^;HtL-fcSW©-flgS; (6) -r*$ns 

t Hn+->X^75>S!SI^*#^^t**T€-5. 
[0 0 2 5] j(tV»tt. -$5£ (1 3) -c*b3n*s>* 

^#>K*t7^3-;wiit*»6, TE-rs-ttssu 

5) 

[ft 2 0] 

^0 Ri OH 

RiH. ±E-r*-«5S (1) ©RitHUSS: 

Rein, 7)i=¥)imx\t77)i*)im&K-ro ) 
Tgt)^nss>'*;u#>K ; &yxx^;i'^*iisi-r 
a. co-jRftd 5)T£fcsn<585>:&;i'#>8 ; Ey 
xxx^t, ±B-r*-«* (9) Tgsn, sr 2 c 
^i^s^atR-r^raum^ mao. dcc, 
4<? edc ( i-x^-3-(3-N,N->*y^7 5y7 p atr;w 

*JKSM5K) *£©*^^-f5Hii. BOPMf 
>»/ h U 7 7 - jMH" Jl-** > h U 7. (N, N-y^^ 
;U7 5 / ^xjf;z^ A) A > +it7;i/*n #7. 7 r - h) 
#*ffl^TN-7->;WfcUT, TEf -S-flSiSd 6) 

[ft 2 1] 



_4na— 



(10) 



17 



5 9 5 3 2 



18 




(1 6) 



Ri»> ±e-r*Htes (i) ©r. ti^Ds* 
j*L, Rs» r<«, ^n-?n±iB-f3-$j£ (2) or 

3> R- tl^US^U R.itt. ±Bf*-«iC (1 
5) ©R 6I 2: H )T*fe$nSSKbHn 
* XX5MU7 5 >mttm&<D* J X7.x;i/ft:£#5 !1 £ 
tfT?**. ^rot/IXr^S. 7)1/* 'J, 

6t> Xtt**SfflWta**H*. t>L<a*Mlt#«Tfc» 

tt*3g^»cttc«to. sw©-$5S; (6) t?«$n 

[0 0 2 6] fccfe. ttXR4(C. ±5fi-r*K«K*^T 

mmzxQ&mvT, Lfrzmz. rami 

[0 0 2 7] (2) (7) T*Sn«t HD* 

it [2-i] o) -cmztizymmmts® 



B£fc&*snT^*k KD+5/^^73 HffiOH I V 

e ft9J. =t«£fifcft3*tt£tt «52#. 403-412 (1994) 

SC(1 7) 
Mb 2 2] 




(1 7) 



COOH 



&®T£3t>©£^1\ )TSt>$n?> (2S ( 3S)-3-7 



20 



30 



s;-2-tHa+-/-4-7i-;^> 

0«*Mt> DCC. EDCUE<D'ij)in : M 5 H 
MtHONB (N-kF+->/;l'm>-2, 3-5>* 
JM?*5"fS l«) . HOB t (N-kF*3"0!/MJ 

HlB^ft^JfSf-SCtCAt), TffifSHSsS (18) 
[ft 2 3] 




(1 8) 



50 



(a«K Btt. ±B*-*-«5S (17) ©Btl^CSS: 

SL. r». R4«, ^n^nitE-ts-flgse (2) ©r 
3. R 4 tmcs**?. )n&t>-znzi?*7?m-u 
mmmmzm< zt&-v%&. *v»tj, ksw^fn 

Sffl^T. tt73/SORfiWSff^. HRj* (9) T 
i^n, *RaJc*JP#r:;W*sail-r**IB|]R»S» 

[0 0 2 8] IS [2-2] N - 7 v'JUftSJfc 
IiTtSIg [1-2] N-7^MtRfc\zmCX. Wl 

moxm (2-1) -esmsns-asa (9) -caan, 

(13) T?*fc3n*5>*JM?>*£*E*aii:T, s 
M©-JS8:5£ (7) T?a*n*kFa*->^^7S Fffl 

[0029] ±cr*isk:fle^*jft«n-s--j»* 
», -flsie (7) TS$nskFn+v'^5 i ;u75 



— 41 n— 



(11) 

19 

JRWttS**. HI V^Df7- fefffl#JWibTffl^4 
ft*. *?8W©^^5 1 H«fl2^tt, - 
(9) Tg^tlS^WS^i-jKiC (13) T*b 

[0 0 3 0] *»«©*:/^ F*HtGW4, taX-fX^ 

•ess. 0H;ttf, ^mmoxzf^m^mt. 

£S. ft*, *«W©^^H«Mfc^«tt. *ir**-fS 
ft*, Xtt 

¥», tt9J*£#*UTJ»8r.jssst>©Tj*« 

a^Allfil^O 1 0mg~l g©«6HT. 101 

~4®ic#ttTts:4-!r3. ft*, aps-sant-rsiR. 
kich i v-fuT-r— tMMti/rssssnT^ss 

£ fl»W¥5-l 7 0 7 2 2^*ft£*#JH) , HR 
[0 0 3 2] KTC. *tt«fc«fcD*»fl©'<:/? l l 4 * 
F*fls£tt**, W^H I V^Pt^— tfBMWStt 50 

[0 0 3 1] ft*, TBt5ftWC*t>T, fKIBCftt 
fS H-AHPBA-Pro-NH-tBu ( 1- [(2S, 3S)-3-7 5 /-2- 

t Fo*v'-4-7xx;p:/*y-ow -N'-t-x^ju-L-X 

DUtSH), H-AHPBA-Thz-NH-tBu ( (R)-3- [(2S.3S)- 

3-75y-2-t Kn+^-4-7i-;i/^>''fJH -1,3- 

fT'/'Jy^-N'-t-^JWJ^^S H), H-AHPBA 
-Dmt-NH-tBu ( (R)-3- [(2S,3S)-3-73 /-2-t HD* 
W^i-Jl'^/'fW -5,5-^^^-1,3-^77 49 
■JSJy^-t-^JkfrAtf+tfS F)ft£tt. H-AHPBA 
( (2S,3S)-3-75/-2-h HP*->-4-7i-J^> 
K) . Pro (L-7n'J» , Thz ( (R)-1,3-5 1 77 , J S? 
>-4-*;i/#>K) , Dmt ( (R)-5,5-v^^;U-l,3-^7 
» Nfo-tBu Hei\-Zf^)l7S. 

[0 0 3 2] (##091) 
1- [(2S,3S)-3-U^'>=;W75/-2-t h'n*~>4-7 50 



#H¥8-2 5 9 5 3 2 

a? 

x-;U7^7-f;H -N' -t-77-JH.-7n U 73 K 
H-AHPBA-Pro-NH-tBu 100 mg£DMF 1.5 m 1 fcjgfcbfc 
Affile, «S#nA£&45 mg. fcTU5>> 50 xilSrSDA. 

^JSttfittttX^ 10 m 1 K««*U tiDSil 

?;M8*t 10% 9x>m<.mm. ft?n***fcTft» 

&® 102 mg £*§fc. 

TLC : Rf 0.62 (^DDMA : ^^/-Jk»8=5 
0 : 10 : 2) 
[0 0 3 3] (##092) 

(R)-3- [(2S,3S)-3-(X^>-n;i/)73y-2-t FO*->- 
4-7i-^7"^y-f;H -1,3-^7 »/ 'J V >-4-N' - 1-7" 

^*;^+D-3 H 

H-AHPBA-Thz-NH-tBu 235 mg SrDMF 4.0 m 1 CffiSU 
fcjfcfc, SS*3A^866 mg, HJX?JP73> 90 til 

U #&n&JME*IMx^ 15 ml (CfflttWU 
:©BliWHW(ft 10 % *x>H*jg«, ffift* 

*ffiU«HEfc£ttr 172 mg fcfcfc. 

TLC : Rf 0.51 (^DD*J|/A: ^?/-Jk*=8: 

3:1 Tl) 

[0 0 3 4] 

[%lt«l 1 ] 

(10-3- [(2S, 3S)-3-(3, 3-i^y =?)IX i? ->x;L-) 73 7-2 
-h HD+->-4-7i^7i';^JW -l,3-f7V'Jy 
>-4-N'-t-X5 i JI/*;P#^D-3 F 

[iai-i] 2, 2-v*=j-)vn)\>;m!m.® 

2, 2-^;*3\0'3A£& 104 mg &^i7DDy^>-^X 
?;UX~x\>M 1 : 1)2.0 m 1 DC 
C 147 i!T2H»LL KjSSS^ifi 

[0 0 3 5] [Ig 1 - 2 ] (R)-3- [(2S, 3S)-3-(3, 3- 
-J y, 2 ! s-)V) 73 7-2-t FO* ->-4- 7 x. 
?9 -1, 3-77VJ v?>-4-N'-t-7^U*Jl/# 

+•9-3 H 

H-AHPBA-Thz-NH-tBu 235 mg <£DMF 4.0 m 1 \ZMML 
rcWUZ. Itl-lT!j»fctj|*ft. hUx^73> 
90 Ml^SD^-, Mtl 4B#Kj§^Lfc. SJE«««EE 

mi, tsn&aissBii^ « m 1 \zmmm 
u z.0mmx?)\,mm& 10 % ^x>i?*^, ® 

MEEWeb«8Bft^« 228 mg^f^co 

TLC : Rf 0.62 (i?PD/f;M : : *=8: 

3:1 TH) 

FAB-MASS : [M + H] + 494 

1 H-NMR (DMSO-de) <5 (ppm) : 0.86 (s ; 3H dimethyls 
uccinyl-CHs), 0.96 (s; 3H dimethylsuccinyl-CH a ), 
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1.26 (s ; 9H -NH-tBu), 2.28 (q ; 2H dimethyl succ in 
yl-CH 2 ), 2.60 (t ; 2H AHPBA-CH2), 3.00 (m ; IE Thz 
-5), 3.34 (m ; 1H Thz-5), 4.08 (bs ; 1H AHPBA-3), 
4.44 (s ; 1H AHPBA-2), 4.66 (d : IB Thz-2), 4.76 
(t ; IB Thz-4), 4.96 (d ; 1H Thz-2), 7.16 (m ; 3H 
AHPBA-n,p-(Ph)), 7.39 (d ; 2H AEPBA-o-(Ph)), 7.69 
(s ; IB -NH-tBu), 8.07 (d ; 1H AHPBA-NH), 11.9 (bs 

; dimethylsuccinyl- COOH) 

[0 0 3 6] 

(R)-3- [(2S, 3S)-3-(2, 2-P*?)lX? ->X)W7 5. 7-2 
-t Kn+->-4-7i-j^/-f;W -1,3-^7^ >> 

[112-1] 3,3-y^fJ^Ai78 p-^h+y'<> 

2, 2-i?*?-)V3/st>m. 1.0 g &i?9aa*?>-i?x 
?)lX-7-)V (1:1) 20 m 1 C»*b&«f*K. D 
CC 1.41 g Sin*. Mt3WlffLL 
7=^7*3-* (p-7 Y^=y<yV)VT)Vn-M 
0.77 ml. MJX3MW7 5> 0.87 ml£iJP*.> 

£ 10 %?x>8i*Jgik ISftA«*fcTi**U 
Mt^m 1.82 g 

TLC : Rf 0.55 (i^an^A : 7^7-^=10 : 1) 
[0 0 3 7] [IS 2 - 2 ] (R)-3- [<2S, 3S)-3-(3-(4- 

JW -1, S-fT'/U y>4-N' - t-^f ;w;w^^5 H 
H-AEPBA-Thz-NB-tBu 392 mgODDMF 6.0 m 1 fcSSbfc 
ie2-lT#fc^yxXx;Mfr&#) 601 mg, h 
UX5ML7S> 314 «1, BOPKi 523 mg*inA, 
£»T14l*Mtt#bfc. ftttft&ttEattls. fc&ft 
fc38jtSllF«X^;V 25 m 1 fcS**U IOSKi 
?)l^i££ 5 % K&*Hi:h h U 9A*i§?& 10 % 9 

^ATftilL «JEE»«&U «Bfl;£* 382 mg 
&. 

TLC : Rf 0.93 (^anjfcjUA : 7^/-;U : *=8 : 
3:1 TH) 

[0 0 3 8] [IS2-3] 00-3- [(2S,3S)-3-(2,2- 
v *^)VXt> ->XJU) 7 5 y" -2- 1 H n * ->-4- 7 x x;U 

7* y -f ;w -1, 3-^7 v* y v >-4-n' - t-T^k&JM* 

nS2-2T»ftfc^«| 275 «C7=y-A97(tl, 
MJ7^n»i 3 mlSiDA. HcftTlftWSM'U 
Ac. SftttSttEEBttU #^nfcSiSSi^Kx^ 
2.0ml KW**U h'JX^75>SJ0^TpHS:8 
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\Z. l^^SriD^. pH 3»CHSLfc^. iSl^ 

2.0 m 1 ^jn^aimbfc. mmx^frm % 

fl&EiittU WXMtte® 147 mg 

TLC : Rf 0.43 (£DD*;UA : y^y-JU : *=8 : 

3:1 re) 

FAB-MASS : [M + H] + 494 
[0 0 3 9] 
[&66M3J 

JO (R) -3- [ (2S, 3S) -3-(7-7'JW75/-2-tHD^ ->-4- 

7x-;w y -f ;w -i, 3-^7 v"J v>-4-n' -t-73 1 

[163-1] (R)-3- [(2S,3S)-3-(trans-3-Xh*-> 
j})Vtf-)l7a^;^)i)7S. y-2-t Hn+y-4-71 
x;p7* y -r m -i, 3-^7 1/ u y >-4-n' -t-73\H/# 

H-ABPBA-Thz-NH-tBu 235 mg£ DMF 4.0 m 1 KjffiiSL 
TzWHZ, y-7)Vmx.^)l 104 mg. MJX5\>W75> 10 

0 wl, BOPIS3g 318 mg Sin*. Sfi-C14«MH« 

* 15 ml fcW&tfU JKDlWx^JMgfcS 5 % 

^tk^^nu^a*^. io % ?x>g*im m 

NtEEftttU MEft&'Ml 319 mg£#£. 

TLC : Rf 0.82 (^DD/JsjL-A : y^y-)V : tK=8 : 

3:1 TH) 

[0 0 4 0] [Ig3-2] (R)-3- [(2S,3S)-3-(7T 
■JM75/-2-t FD + ->-4-7xx;V7^y^f;l,] -1, 
3-?7^U x>-4-N'-t-7^;U^JU#*D-5 H 
30 IS3-1 l*mc&&m 233 mg^ y ^ y 5. 0 m 1 

\z®mhtz.®m\z. i mm^miti- b u yj±*mm o. 5 
2 misuDAT. 4mrmwi>tz. Ej£ig?c:*£ 

DBA, yx^;ux-x;i/Ti5fe#Lfc. jWpfciSjfcifiit 

S:*BA, pH 3fcH«El/&a, ftllfJP'PiHJl/fc. * 

mm <i»x^;ui) * 1 s^ra. gafnft«*Ti5fe# 

\t^m 178 mgSr^fco 

TLC : Rf 0.24(^na7fr;kk : *=8 : 3 : 

1 T«) 

40 FAB-MASS : [M + H] + 464 

[0041] umw 1 ) 

(R)-3- [(2S,3S)-3-C7L"l')l')75 y-2-t h*P+->-4- 
7 x x;U7^ y -f ;U] -1, 3-5=7 V/ 'J v >-4-N' - 

H-ABPBA-Thz-NH-tBu 235 mg<D DMF 4.0 ml IZMML 
tcmz. tefc-VU-l 64 mg. hUX^)U75> 90 

/tiftim*. Sfi-ci 4B#ra^#tfc. E«:«t:»»x 

^ 15 ml ^jta^.. *V>"X?1«3£«»SJPA. pH 3 
t'iSSLfe. ft8if)HSML. ltiifeM 

50 HT2H, g&f0*it*lCTj5t»U, «7K8S^h'J^A 



—419— 



(13) 

23 

■v&mvft. «e«8u mmfc-s® 195 m&mc. 

TLC : Rf 0.62(^OO3f;JUA : *5>J-)], : *=8 : 3 : 
1 TJf) 
[0 0 4 2] 

(R)-3- [(2S,3S)-3-(2,3-:xy ->-;W7S y-2 

-t Kn*y-4-7i^^/-fM -1, 3-^71/ US? 

[184-1] 2,3-WfJl'3Ai'Wl*t 
Beso-2,3-^^^;VnA^S 73.1 rngK, fcKMJ7)l/ 10 
tniK 500 /tlSJ0JS.*fiTr4WflB«#Ufc. sfc® 
ii«lo«t*hU7A'*DB»*S*U ^IB©K 
64. 0 ngS:#fco 
[0 04 3] [184-2] (R) -3- [ (2S, 3S) -3- (2, 3- 

V y f)V7, 9 >>n;i/) 7 5 / -2- 1 H a * ->-4- 7 x x;w 

IZJ'iM -I,3~r7l/U y>-4-N" -t-7^)U*)^ 

H-AHPBA-Thz-NH-tBu 201 mg£DMF 3.0 ml 

ttfc, 184-nMtfcK***, fc!U5» 100 Ml* 

WSnfcajtftftKx^ 15 ml (Cffig&U CO 
SSxfj^I* io % ?x 3 0. ma 

ehmsu eefls^n 220 mg£#fc„ 

TLC : Rf 0.61(^7 DD$M : y*y-;W : H&=50 : 
10:2) 

FAB-MASS : [M + H]* 494 
[0 0 4 4] 

(R)-3- [(2S,3S)-3-(3--f V7Ptf;U7.^->n;P)75/ 30 

-2-t Ha+->-4-7xx;p7^y-f;u] -i.3-f7 i /u 
v>-4-N'-t-7^;v*;i/^*-y-s H 

[X85-1] 2-fV^D^3Ai?tll*t 
2--fV^oKJW3A^B 82.4 mg{r**»S? 5 nl£Al 

8*U 86088*8 73.1 mg£#fc 0 
[0 0 4 5] [X8 5-2] (R)-3- [(2S,3S)-3-(3-1* 
V 7n tf ^ -> - ;u) 7 5 y -2- k K d + ->-4- 7i- 
;u7* y -f ;w -1, 3-^7 »/ u j> >-a-«'-\-^)V^)V 

**-tf-3 H 

H-AHPBA-Thz-NH-tBu 183 mg£ DMF 3. 0 m 1 tC^iSL 
fc*fc. X8 5-lT8&88*»ft;£*. HJXxJU 
73 > 56 Ml&iWA, MT1 4 8888 Lit. Rj£ 

k&8ee88u ftsnjtajtssttx?;!' 15 m 1 

CB88U CO^ggX^l/^S: 10 % £X>$* 
»8T3@. 8»88*lc-c88U 8*88* b U "7 
ATKil/ft. MJIfiii&L. mmt^m 81.3 mg£f# 
fc. 

TLC : Rf 0.84 (? D n*Jl/A : y * /-)\> : S£8=5 
0 : 10 : 2) FAB-MASS : [M + H] * 508 50 
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[0 046] 
[8886] 

(R)-3- [(2S,3S)-3-(3-v?P^>xUx^=Jl'7.?v- 
JI/)73y-2-t KP+y^t-7i-f^y-f)W -1,3- 

?7VU^>-4-N'-t-^;u*;nP*n-5 h 

[186-1] 2-^?P^>xUx:rj>3A£8«*tl 
&&£>;£&(Journal of Pharmaceutical Science, 72^ 
83 (1983) ^m)\ZVTcm^^.l'1t2-'y^a^y^ 
Ux-^HA^K 204 mg$^:?DDy^>-^X^;l/X 

(1:1) 5.0 ml C«f»UfcW*C. DCC 
244 mg£Un;^ Mt3«fli#lfc, £j£i8t£8®L 
8i£ck0i§ffi£f?S:bT. 8G88*ft&8fc. 
[0 0 4 7] [X86-2] (R)-3- [(2S, 3S)-3-(3-> 

^ o ^ U x-;ux ? ->r:;U) 7 3 J -2- 1 H n * v-4 
-7xx;|/^y-f ;W -l,3-x7V"J v>-4-N'-t-7x 

;k*j;M**-*3 H 

H-AHPBA-Thz-NH-tBu 392 mgS: DMF 6.0 m 1 Clil 
X8 6-lT8fc88*8» h'JlW5> 
180 /il^inA, SflTl 4B#K)f]f bfc. 5Jfcifc£« 
JEE88U fc&n&JMEfclWx^ 20 ml KPiig 
8U uOiSlf;«I$ 10 % *X>gg*i§i& 

8ft88*fcT«8u «**K*hu*A-r«e*L 

fc. ML 8Gfc£8 474 mg£#fc. 

TLC : Rf 0.32 (^nu^UA : y*y-JU=10 : 1) 

FAB-MASS : [M+H] + 520 

[0 048] 

[SUSS0J7] 

(R) -3- [ (2S, 3S) -3- (2-> 9 □ A >x 'J xX)|/X ?y- 
JU) 7 s y -2- 1 H P*->-4- 7 x -)l?5> y -f ;W -1, 3- 
5 1 7 > / l J> ? >-4-N'-t-7x;^^*-y-3 H 
[X87-1] 3-^D^>f"JT=WA^| p-y 

HiS« 60186-1 448 Eg* v ^ P P 

y^>-vXx)Ux-x;l- (1 : 1) 10 ml tcSWKL 
7XX7;V3-;l/ 327 yl, h'JXx;U73 
> 367 ulSiniA, MTUBfPWLfc. KIBSK* 

Mffi©*ib> #e,n^ss*^7ppy^> is mi 
rh'J^A*^, io % ^x>K*}§^ ffifnft«* 

U SfH^yxXT-JWfc-u"©! 772mg*#fc. 
TLC : Rf 0.42 (i7PD^;l/A : y^y-;U=20 : 1) 
[0 0 4 9] [187-2] (R)-3- [(2S,3S)-3-(3-(4- 

7**yf ;M -i,3-f77ij v>-4-N'-t-7x;u*;uiK 

+D-3 H 

H-AHPBA-Thz-NH-tBu 235 mg*DMF 3.0 m 1 (C!S®Lfc 
Wi\Z, X87-lT#fc ; &yxXx;Wb^ 207 mg, h 
>J Ifjl'T 3 > 90 (iK E DC 136 mg, HOBt 109 Dg 
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sin a. asTi 4«rinji«sbfc. &ifom*®f£mm 

U #Sn&8tt£iffi&X3 i ;H5 ml tcfflg&U 
CO»lif*l«(* 5 % ^&*3f§:f-HJ7A*}g 
tt. 10 % *X>a*Wfc IS»<t*#ICT»rt*U & 

318 mg£#fc. 

TLC : Rf 0. 51 D D *JUA : ;* * J —fr=2D : 1) 
[0 0 5 0] [187-3] (R)-3- [(2S,3S)-3-(2-> 
$ a ^ >^ U ? v - ;p) 73 /-2-t h'n+ ->-4 

-7iZ;^/^JH -l,3-f77U ^>-4-N*-t-7*^ 

;k*j;p#*ti-3 h 

Ig7-2timi 150 mgC7r.V-JU 51 u), 
HU7;V*D»|| 2 ml£iniA> *#Tll$fflj8#L 

fc. u #^nfc^SE^vx?;ux- 

?;U3.0ml tcBig^u HJxg 1 ,>i/73>£flnAT 

pH 8~9CPSEbfc. * 3.0 ml CTifflL 

fc 0 »^Lfc*»tCl^«K^J!inA, pH 3tCi^Sbfc 

a. mmx^jv 3.0 mi siqAfflmufco (» 

TLC : Rf 0.24 (^ddtK^A : ;< £ y -;U=20 : 1) 
FAB-MASS : [M + H]* 520 
[0 0 5 1] 

(R)-3- [(2S, 3S)-3-(3-vi7 U^>?;VX^ 3/ry»73 
7-2-t Kn*i/-4-7xXJl>7**/f -l,3-f7>/ 

[188-1] 2-3/0 n«*>^:3A£K8#ft 
&fcJ<D:5ifc(J. Amer. Chem. Soc, 71, 3618 (1949) ft 
if left v»£ jfc L &2- v ? o ^ a i/ K 96 

«S-^np^?> 5.0 ml - DMF 3® 
i&C:. DCC 106 mg£;&DA. £fi-e3ll$W£#L&. 

[0 0 5 2] [188-2] (R)-3- [(2S, 3S)-3-(3-v 
? D ^ ? ->x jp) 7 5 / -2- 1 H P * ->-4- 7 x 

x;p7^/-f;W -1,3-^77*1) yy-vs 

H-AHPBA-Thz-NH-tBu 156 mg£ DMF 3.0 m 1 (CjiilL 
fcj^lC, lS8-lt#fciim HJX3MU73> 
60 Ml^»A> 88T1 ^HHHfcLfc. KIS«*«EE 
«ttU »&nfc»*ftf«X3 1 Jl' 15 ml 
U COftRX^M*** 10 % ?X fi& 
ft*8*CTft»U 8*lW*MJtfA-e8*L&. 
£EB8L<fteflS&8 202 mg£*§fc. »£.n*:ft"&fe 
tt, xa«O4#JMt«:©jg-&«-T?Si5 0. 2**§HPLCT& 

JtNfFfl 25.2 min ©Sftft^, Z-'y^UO^JV^'y 
— Jl'-AHPBA-Thz-NH- tBu (Wtf-^Rttff). ft^HQ 2 
6.2 min H (UK- tJZWt 
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So 

HPLC&# 

fjyk: YMC AM302 #5 A, <p4.6 X 150 mm 
®mi&: 0.1 % CPs C00H - CHsCL 

: 20 % - 80 % Sjffi ; 30 min 
ffiM : 0. 7 ml/min 
8#P$W : 25.2 min. 26.2 min 
FAB-MASS : [M + H] + 534 

[0 0 5 3] 
10 VgMft 9 ] 

(R)-3- [(2S, 3S)-3-(2->-0 D^>3MUX£->-;W73 
/-2-LHO + J/-4- 7 x XJW7** y -f ;p] -1, 3-^77 
•Jv ? >-4-N'-t-7*5 1 ;l/*;i'3p*-9-5 H 

[189-1] 3-v7D^>?^:3A7& p-* 
^>-7;p 

SIJSW 8 OX© 8- 1 •vmtcmte*®! 496 mg£v7 n □ 
10 ml MMFl/fclftftic. 7ZX7^3-;P 
288 «K hUX3\>l,73> 323 wlfciDA. iltl 

20 Wtmx.?A> 20m 1 KWS&U COlWx^MWK* 
10 % ^x>H*^, «»<t8*fcTtt8U 
«»7-HJSAT?«*Lfc. JSJE88U SfB^E/XX 
T-Mc&m 300 mg£#fc. 

TLC : Rf 0.28 (^DD^A : ^^7— ;i/=20 : 1) 
[0 0 5 4] [189-2] (R)-3- [(2S,3S)-3-(3-(4- 
^ H4 1 ->^>^;^*->*;i'^XJW-2->-i7 D^>^ 
^□/V'f;W75y-2-t KD*v-4-7xXJl/7^/ 

•f Ar] -i,3-f7'/'J ^>-4-N , -t-75 1 ;^;p^+-y-5 

30 H-AHPBA-Thz-NH-tBu 298 mgSr DMF 5.0 m 1 tCffiSL 

fc^tc, xgg-iTHfe^yxx^i/ft;^ 300 «, 

hUX?;l/7 3> 114 ED C 188 mg, HOBt 150 

b, if Sn&aMfcRltxg 1 ^ 20 ml tCW^<»L, 
u©KiIf«IS 5 % ^K*sH±h'J7A*Jt 

io % £x>n*im «»ft«wccT*»b, ss 

277 mg^#fco 

TLC : Rf 0.28 {9UU-fc)Vl± : *9/-)l=20 : 1) 
40 [0 0 5 5] [IS9-3] (R)-3- [(2S,3S)-3-(2-> 

^ □ ^ y =f- ji/x ^ ->xjp) 7 3 y -2- 1 H n ^ ->-4- 7 x 
x;U7^ / < ;W -1. 3-^7 7 'J i7>-4-N' 
^+■9- 3 H 

Xe9-2?fffcfl;-&« 200 mgtC7xy-;U 66 p.U 

fco 5H&JKS«JE8l»eL, '#e»nfc^it*»Blx^;w 

2.0 ml \zn®mu hUX^73>*ftlATpH 8 
~9KilSLfc«. *4.0 ml (CT»fflLfc. ^«Lfc 
*SCi^ffiK^JnApH 3tci§SbfcS, BSifJP 
50 2.0 ml ^JJDAttatfc. *«M (IMX^JWB) & 
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«BE«»L«82fc£f» 89 ftsnfcfl:^* 
tt. -«Si©£ftJlttft©^£«lT&9, &1SHPLCT& 

g&#£#$iu -€-n-en#iRu&. &*, tb-t<&« 

jf^fPJJ 24.8 Bin ©Sttft£. 2->£ □ "O^t**^ 
— JWfflPBA-Thz-NH-tBu (ffl tf - £ Stt&) . fiWfMH 2 
7.2 min ©IH4ft£, PI («li-^J|tt*)iKWr 
5. 

BPLC&# 

#?A : YMC AM302 *7A, $4.6 X 150 nun 

i§B§& : 0.1 % CFaCOOH - CHsCL 

tm&ft : 20 % - 80 % SJffi ; 30 Din 

fiSii : 0. 7 ml/Bin 

#J$B#W : 24.8 mio, 27.2 mio 

FAB-MASS : [M + H] + 534 

[0 0 5 6] 

[Uttfll 0] 

00-3- [(2S, 3S)-3-(3, 3-i? A* U M7S./-2 
-k \?u*if~i-7x.=.)V79/'(M -l,3-f7yUy 
>-4-W -1-7^)1* )l>#*? 5. H 
H-AHPBA-Thz-NH-tBu 392 mg£ DMF 7.0 m 1 tCfliSL 

fc&tc, 3. 3-^*7 ?;i^;^;i^«*!tsj 154.2 mg, h 

UX5P;i/73> 149 tflfcjp*.. &ST1 4I$|8]«#L 

fc. s**€«tBE«i8u#6nfc»jis#»xg : -n' 30 

ml KWSfcU CLO#HtX?;Wlf**l 
fift***fcTtt#U. fc*tt»:THJ£ATft*U 
fc. ftEft«4fc 286 mg£H&. 

TLC : Rf 0.52 (^DDtfJUA : : *=8 : 

3:1 TJf) 

FAB-MASS : [M + H] + 508 
[0 0 5 7] 

iHifiM in 

00-3- [(2S, 3S)-3-(4,4-^^^;i/y;P^ U 7-2 
-t h'D+y-4-7irj^/^f;l/] -1,3-^7*/ US' 

H-AHPBA-Thz-NH-tBu 365 mg£ DMF 7.0 m 1 t!KSL 
fcSKtC, 2. 2-3?jt^?*?/lflgR*tt 142 mg, tTU 
v> 200 /ttlfcftl*., ilTl 4^Wftj#bfc. R&fc 
ftttEMBL #&n&»it«i«X3MW 30 ml 13 
»}§ft?L. ClOiWx^HBiKS 10 % VX^m*® 
ft »»<tJtt*KTife»U **IH^ h U AT*£* 
bfco fttEHBttU «Gft^« 450 mg£'f»fc. 
TLC : Rf 0.70 ({ruu#)V& : *9J-))s : »&=5 
0 : 10 : 2) 

FAB-MASS : [M + H] + 508 
[0 0 5 8] 

Bwm 2] 

00-3- [(2S,3S)-3-(3 ( 3-^75 1 ;PX^>'X;U)75 J-2 
-k HD+y-4-7i^^/'f;H -5, 5-i?*^)l>-l, 
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H-AHPBA-Db t -NB- 1 Bu 216 mg © DMF 5. 0 m 1 

fcftfc. *JS« 1 ©XS 1 - 1 2,2-v^^JVnA 

?g?&*#f 64 mg, tT'J5?> 200 w 1 Sim*., iST 

i4i^wjgifbfc„ KimtttEMtu asn&ant 
io % £x>BMc*anr3ia, fl»**fcjci;:Tft»u 

267 mg£#fc„ 

TLC : Rf 0.71 (£DO#;VA: * j?/— ^ : Mi-5 
20 0:10:2) 

FAB-MASS : [M + H] + 522 

1 H-NMR (DMSO-de) 5 (ppm) : 0.85 (s ; 3B dimethyls 
uccinyl-CHa), 0.95 (s; 3H dimethylsuccinyl-CH 3 ), 
1.27 (s ; 9H -NH-tBu), 1.40 (s ; 3H Drat-5-CH s), 1. 
49 (s ; 3H Dmt-5-CHs), 2.28 (q ; 2H dimethylsuccin 
yl-Cfo), 2.62 (t; 2B AHPBA-CH2 ), 4.10 (bs ; IB AHP 
BA-3), 4.41 (s ; IB AHPBA-2), 4.51 (s; 1H Dmt-4), 
4.85 (d ; IB Dmt-2), 5.07 (d ; IB Dnt-2), 7.19 (m 

; 3B ABPBA-m,p-(Ph)), 7.33 (d ; 2B ABPBA-o-(Ph)), 
20 7.66 (s ; IB -NH-tBu), 8.03 (d; 1H AHPBA-NH), 11. 
7 (bs ; dimethylsuccipyl- COOB) 

[0 0 5 9] 

mmm\ 3] 

(R)-3- [(2S, 3S)-3-(2, 3- v 7 ^)V7, V =s-)V) 7 3 7-2 
-k FD+y-4-7i^^;-<;H -5,5-i?*?)V-l, 
3-^7'/U v>-4-N' -t-^Jkitl/MfcJrtJ-S H 
H-ABPBA-Dmt-NH-tBu 216 mg £ DMF 4. 0 m 1 icSg^L 
fei^JC, *16«4©xa4-l*CHfc 2,Wf*3A 
64 mg, KUS?> 200 Ml *Jo*., 

20 m I fcfflgfjSIU H©#gfcX3\>M8 
10 % ^X>R*»*Tf3@. ISfiJftJg*{CTtt 

Bft^«f 112 mg £#fco 

TLC : Rf 0.70 (jrnaftA'A :*{r/-flr: 8tm=5 
0 : 10 : 2) 

FAB-MASS : [M + H] + 522 
[0 0 6 0] *j8f04^ FflMb&*to«, H I V:/P 

[0061] rjuRfli] h i v/Df7- triage 

«^^ft^t8^K |g52#. 403-412 (1994). #W¥5- 

17072 2n&n ■t3.z*mm)\z'fo\ mmm 1 ~ 1 

<Dfc<S®) (VL-f;U-AHPBA-Thz-NH-tBu) X#*« 
50 tlsT, ##0lJ 1 ©-fk-&^ (^^vX;U-AHPBA-Pro-NH- 
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(16) 

29 

tBu) , #%M2©fc-&* (X^->-;P-AHPBA-Thz-NH-t 
Bu) ftffl^T. iHl^roa^SHSSLfco 

[0 0 6 2] Mlfe;frfe 
55^©H I V/Df7- t'Kgl*-. mzXM ( Science 

230, 949 (1985) £#«U tC$g&$nT^3H I V7" 

H I VzfUfJ— b?(Bichemistry, 250 (9), 264 (199 
0) £#88) Sffl^T, HI V^DfT- tffflSStt* 
fftfbfe(#BB¥5-l 7 0 7 2 2*a*££fc#JH). 

T, ^7 KSft (Ac-Arg-Ala-Ser-Gln-Aso-Ty 

r-Pro-Val-Val-NH 2 • h U 7;^D»»lg)^ffl^T, 7 
nx7-i£g££a!l£Lfc. 100 dM ©MES AM 

SJc(pH5.5)> 40 mM ©^g«> 9.2 jt g©K&&H I V 

-fuT-T-v, Rzsm* ©sa©&»fl;£#j («*.«, 
^» dmso fct'icisflrrs) *stt 15 mi ©kjk*£ 

•TSo £©K£li. feffi&H I tf&K«« 
iCft&Ct&DDLNM&U 37 *C> 60 #|HR£3tf, *© 
ft. 15 Ml 7-tb-bV)UD&ta\zJ:r). Rfo&&± 

mmt, a«HPLcrt«w*tticj:o)e*-rs. 



#P¥8-2 5 9 5 3 2 

0%. ^y?HKfr*»w«ana:v»t#, s#-r^stt 

[0 0 6 3] ±Ef L&, *»W©^^5 1 

H*fc£ft©H I V^a^T— KB«Stt©Bffi5IS*0 

s-r. rn6*«w©^y?HflMt^«tt, wi*>»v» 

H I V7 p Dx7-ifE*«tt**-r^i:*^*^o * 
&. ###] 1 ~ 2 ©fc^ttitfr^T. *©H I V/Of 

7— KiiSFiSttttafijWfev^WKsn*.,-*. tut 

[0 0 6 4] 
[SI] 
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HOOC. 



(17) 

AHPBA-Pio-NtfBU 



0 

HOOC AHPBA ' Thz ' NHtBU 



HOOC O 

o 



AHPBA-Thz-NH'BU 



HOOC^ 



AHPBA-Thz-NtfBU 
AHPBA-Thz-NtfBU 



HOOC^Jv^ AHPBA-Thz-NH'BU 
HOOC^^ AHPBA'Thz-NH'BU 

HOOC^ , AHPBA-Thz-NH'BU 



#P¥8-2 5 9 5 3 2 
ttff 

[5/yM] [50nM) 



60.7 

263 
100.0 

7.0 



38.7 
25.1 

3.5 
81.6 
58.6 



803 



68.1 
91.9 



SS*W7«Dft*» 



HOOC, 



AHPBA-Th/.NH'BU 



5J.9 



HOOC 



AHPBA-Thz-NH'BU 




ftT 77.0 
(tt^-^»tt#) 76.8 



(*JfcJ-*Rtt#) 41.9 
A H PB A -Th/.- N H l B U <{fc*-*Htt#) 16.5 



, AHPBA-Thz-NH'BU 



o 

><^ v ^ AHPBA-Thz-NH'BU 



S6tt«ll*>ft*tt HOOC 
HOOC 



XY 



AHPBA-Dmi-N H'BU 



AHPBA-Dnu-NH'BU 



49.9 
45.0 
0.8 

0.5 



91.9 



23.7 



22.5 



[0 0 6 5] m&M2) iaHIVSft 40 

strioffifibfc. bps. rmuvynmzm&zH 

[0 0 6 6] tt|fc$g 
Rfc, XlRK:*ftSn*tW*ffi(H. Nakasima et al., 
An ti microti. AgentsCheiother. 36, 1249-1255 (1992) 

-r*T«BU >Afl$£UT MT-4 Mtt€ffifr>. SfcH I 50 



V^-fjl/XiL-T, H I V lffl l M;K*-C&5 HTLV-II 

h ^-oi^s-ah^c K htlv-ii i b £-r;ka 
i4, mmm 13 x io< PFu/mi sja^t, i$sfeit&wH 

I V1S&MT-4 MB. Br£®ilHMk(2.5 x lOVwell, M 
01:0.01)$:. 9 6Av^f ^D^-f ^-^k- h-tCip^. 
3S*«**t*Hfl:^«©Bf«»**llP*. 3 7t. 5 

£#T38BJ!§&£, MTTj£ (R. Pauwels et al., 
J. Virol. Methods 20, 309-321 (1988) ££*£#H8) 

cjcoautu ^-osu^ffl*(0DT) B iv t^-r. hb#»c 

H I V#!S^O MT-4 jfflSS. MtflCH I V!g55fc MT-4 «| 
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Dc)»oc t . (odc)biv i-en-en^-r. cn6©aii£fi(0D 

i)mv, (ODOnoci. (ODcjB.viD, I V"M ;l/7.^ 
[(0Di)hiv-(0Dc)hiv] / [(0Dc)»oci-(0Dc)eiv] 

[0067] nmznrzmnmwsoxtizz&mter 
yxommmm* EdctiD. stH i vettsiwi v 

fc. StH I vettEC 5 o©ff«g£<D-0!|£S2K:;S 



(18) 1MH*8- 2 5 9 5 3 2 

MP6. Ti9Ha'J>/^tKJRS 

n. ttjnni'ie&ttsH i v^-ouxsMjfcSHS-r 

SfPfflK«kO. MT-4 «SK*rrS*r3fc£H I VgiSfeS: 

•f ;uxoa»C9IB*t:J:0Hi VJ8Jft*«i*frsdd I 

« 2 KftitT^-T. *»MO^^H«Mt^* 
fit. «H I V«ttlC«wrdd I tHCaftilWBSn 

5. 

10 [0 0 6 8] 
H2] 



ttH I ViStt E C 50 ( H g/m 1 ) 



£MM I 2©ft^igr 2 7.3 

HJUPJ 1 3<t>{fc*tt 117'. 3 
<**!»0!l) 

d d I 3 2.3 



[0 0 6 9] Cii*i&0]3) »l!S#tt 

[0070] a^^fe 

HTLV-l £^;UX£S5ife;£#fcT4|BJ!&(llT-4: mock-infec 
ted T4 cell) £fflV>-5„ 9 6fZ^ PUp^ ^-^W- 
Mc. R MT-4 «IB$Br£<Z>lHMfc(2.5 x lOVwell) 
**. %&ttSa^«HMb&tt00r£^ftttA. 3 7 
1C. 5%C02&^tJjniS»ffl^T^«-rS. 5BRfl<D 

£#-r«»Mk«. MTTS (R. Pauwels et 
al.. J. Virol. Methods 20, 309-321 (1988) 

»fc*»t5tff-r*»iia**i oo%tit, -en-en 

3**«»fl;^*©«flECCio.c«fcr)IFilib&. fc*. 

[0 0 7 1] ±B-r*«lfiSttCC S oOfMMS*©-«3K 



50 



*£g3fi:^T. WHSK. »IB«iLT, (2S,3S)-3 75 

MJ^^FSMStt KN 1-2 7 2 C5-Isoquinol ine- 
0-CH2-C0-(CH 3 S-L-Ala)-AHPBA-Thz-NH-tBu : (R)-3- 
[(2S,3S)-3-( 'J >-5-f***5')7-fc^ 

)V-^)V^-l-T 5 -JU) 7 5 / -2- b h* □ + V-4-7 

x.-)\,zf?;-ov] -1, 3-^7 ^>-4-ir-t-^;i/ 

*A#**S H) . AZT (7-/FfSy» ftffl^ 

cns+awc^^HaMb^tt, KNi-272, 

tt, MM 1000 m g/m 1 fclHASlBHOl'MlittfToT* 

si", mm 1000 (tg/mittw. @^^nfc*# 

**«6 0%BU©»£. *3T?ttCC 5 ott. > 1000 tf 
g/m 1 ttBfcb/c. 
[0 0 7 2] 
[S3] 





CC„ ( fi g/m 1 ) 




> 1 0 0 0 




8 8 5 


1 2©ft£-« 


7 3 2 


1 3 ©<fc£fe 


8 3 6 


(«Ba«) 




KN 1-2 7 2 


1 0 4 


AZT 


2 1 8 



[0073] aw» ±ef**Bw©'WFflwt 
1 2oft^*t*»ja»fr*«*tt. »4fcs-r»* 



50 a, B#rawiB(cj&DT, MCMR-ra^iat 
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(19) #P¥8-2 5 9 5 3 2 

35 36 

COO 74] 



* 


* [*4] 








2 0.0 


% (wt./wt. ) 


ass 


7 9.5 


% (wt./wt. ) 




0 . 5 


% (wt./wt. ) 



coo7 5] msmv &nvm®'& 



1 2(0ft^»l;o^T, »#«©jfiUK*»S3Efl2£H 1 



2 0 mg/kg . mW® 1 0 mg/kg tbtt. £ 
10 ft. #rtftHH*ttft*fcT»*. AUC OfcKflMMI 

KftftTWM) . MRT W&ftgmm) , tl/2(A) 

(£&«¥&$) . tttftc. +-jtB§rtis:#©9&>Kfttt 

1-2 7 2 *»&Vfz%i%;&. mVTmT. 
[0076] 
HE 5] 





Sk£ft 


AUC 


MRT 


t 1/2(1) F 




(ng/kg> (ag/nl'h) (nin) 


(oin) (%) 














10. 0 


291 


30.2 


47. S 




20.0 


326 




56. 0 














10.0 


319 


33.0 


28.0 




20.0 


500 




73.3 












KN I -2 7 2 












10.0 


224 


23.2 


25.6 



[0077] ^ne©«s*<to> *»W©^^H«flS 

»JH«©ft^«T7**KNI-2 7 2 ttfclS! 
[0 0 7 8] 

[fEBJ©&&] *»W©^^ HSMfc^tttt, WJIW-e 
X^H I V^Df7Hfli«HtClPJlT. HIV^O 
t7- WBWSttK^UKfcS^:/^ FSHHMBfl-fc* 



errs©-?, ifift;flfr!ft«an j ?»-r<, /t-f*7"W? 

3laX^Xi£<htT©l6ifcf&fflt;:3Lfcli8. 0fS©*^l 
[ElfflfflfSm^iftHJ] 

[0 1 ] 1 ofl:^*, *tf CUdM 1 2 ©tt£ 

«5S+-H»l*3S#(i. d. )Xtt»tt«4(i. v. ) Ufc*© 
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(20) !|#H s I z 8-2 5 9 5 3 2 



[01] 




(51) Int. CI. 6 

C 0 7 D 211/60 
223/06 
277/06 



F I 

C 0 7 D 211/60 
223/06 
277/06 



«2mm mm irp 

«3E»FEam»rtmHTB17#35^ Wj£ 



mm ir* 
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